
UNCLASSIFIED

AD NUMBER
AD397802

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 26 JAN
1953. Other requests shall be referred to
US Naval Proving Ground, Dahlgren, VA.

AUTHORITY
NSWC, per doc markings; NSWC, per DTIC
form 55

THIS PAGE IS UNCLASSIFIED



UNCLAS91FHED
AD _____ :

/ D

CLASSIFICATION CHANGED
TO: UNCLASSIFIED_
FROM: CONFIDENTU-.L
AUTHORITY: 

p-

US1

: I
iii

ITN C]LA $SI F i E II °



SECURITY
MARKING

The classified or limited status of this repolt applies

to each page, unless otherwise marked.
Separate page printouts MUST be marked accordingly.

THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18,
U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION OR THE REVELATION OF
ITS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY
LAW.

NOTICE: When government or other drawings, specifications or other
data are used for any purpose other than in connection with a defi-
nitely related government procurement operation, the U. S. Government
thereby incurs no responsibility, nor any obligation whatsoever; and
the fact that the Governm'ent may have formulated, furnished, or in.-any
way supplied the said drawings, specifications, or other data is nor-
to be regarded by implication .or otherwise as in vny manner licens-ing
the holder or any other person or corporation, or conveying any rights
or permission to manufacture, use or sell any patented invention that
may in any way be related thereto.

, j , -,



UNANNJ~nGI~inCQNFIPENTIAL
SECURITY INVOBMATIOIN

U. S. NAVAL PROVING GROUND
DAIIIGREH, VIRGINIA0

REPORT 110. 1082 M

29th Partial ReportL

VERSUS AIRCRAFT

Task
FINA Reprt Asignent KPG-.Re3b-2 11-2-53

LIREEC E N TER Clsiicto COFIENIA

UP' ARYOFCONGR.OFW" 
U

~~~PE M, WAS 'A' -

/00 'u~ifida

"vik* w-u' MIFRMTO -M

'M ORNUY 44
77w Vj

-. ~WV 4- p -kk

-. ~-'~'*-'* ~ -~ ,, - ~ -* (~O1% ITJ
0; &" * P ? :'

000,~

-~~~~~~~~~c J.-1Y~*vt.~vi 41 )s



.4.~

CO WIDENTIAL NPG REPORT NO. 1082

U. S. NAVAL PROVING GROUND
DAILGREN, VIRGINIA

Twenty-ninth Partial Report

on

Iypervelocity Projectiles

- - - - -a - - -

Final Report

on

Static Tests of 3U2/l"6 IHypervalocity Projectiles

Versus Aircraft

t, '

Project Noe: UPG-Re3b-2.11-2-53 Date: JAN 2 6 1953
copy No.:
No of Page: 7

CONFIDENTIAL
sPCURIw iNIvowGATioN



CONFIDERTIAL NPG REPORT NO. 1082

Static Tests of 3.2/1.6 Hypervelocity Projectiles
Versus Aircraft
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SYNOPSIS

1. This test vas conducted to determine the fragment velocity and
blast fragment damage produced by a 3"2/1"6 hypervelocity projectile3
!tBX-l loaded, statically detonated in the proximity of an aircraft.

2. The hypervelocity projectiles detonated in the engine( fuselage
(just aft of the engine), and wing panel near the fuselage joint of
BTD and SB2C aircraft caused severe damage. The results for the
five (5) rounds tested ranged from an immediate kill to a kill in
5 minutes. The average median fragment velocity was 3640 feet per
second.
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CONFID3-ITIAL NPG REPORT NO. 1082

Static Tests of 3"2/1"6 Hypervelocity Projectiles
Versus Aircraft

PART B

i. AUTHORITY:
This test was authorized by reference (a) and conducted under

Task Assignment No. NPG-Re3b-211-2-53, reference (b).

2. REFRENCES:

a.. NOL Conf ltr NP/NOL/XI-l (3506) VWG:.BR:dk Ser 02312
of 23 October 1952

b. BUORD Conf ltr Re3b-RS:mt NP9 Ser 42220 of 18 July 1952

3. OBJECT OF TEST:

This test was conducted to determine the fragment velocity and
blast fragment damage produced by a 3"2/1U6 hypervelocity projectile,
HBX-l loaded statically detonated in the proximity of BTD and
SB2C aircraft.

4. PERIOD OF TEST:

a. Date Project Letter 23 October 1952
b. Date Necessary Material Received 30 October 1952
c. Date Commenced Test 25 November 1952
d. Date Test Completed 26 November 1952

PART C

Q EAQLS OF TEST

5. DESCRIPTION OF ITEM UNDER TEST:

32/1"6 hypervelocity projectiles, 19U25 long, 160 maximum
outside diameter with wall thickness varying from O2125 to 022.
All eight (8) projectiles were loaded with HBX-l explosive* The
total weight with the modified Mk 27 nose fuze was 5.4 * .1 lbs
and the explosive weight was 505 grams. Drawings of the projectile
assembly and body are shown in Figures 1 and 2.

* CONFIDENTIAL
SECURITY INFORKATION 3
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Static Tests of 3U2/116 Hypervelocity Projectiles
Versus Aircraft
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6. DESCRIPTION OF TEST EQUIPMENT:

a. BTD aircraft (Rounds 1, 2 and 3)
b. SB2C aircraft (Rounds 4 and 5)
c. 30' radius velocity arena (Rounds 6, 7, and 8)

7 PROCEDUE:

a. Aircraft Tests:

The 5 rounds tested versus aircraft were placed with their
center of gravity located approximately 6 inches inside the skin 4

of the aircraft.

b. Velocity Tests:

Each projectile was placed vertically in the center of a
30 foot radius arena with its center 6 feet above ground level and
initiated from the top by a special engineers blasting cap. Frag-
ment velocities were obtained by the usual high speed photographic
technique. The camera used was a 35mm Fastax. Fragment velocities
obtained are the mean velocities over the first thirty (30) feet of
travel of beam spray (polar angle 800 - 110) fragments.

8. RESULTS AND DISCUSSION:

a. Aircraft Tests:

The 3V2/l.6 hypervelocity projectile was very effective
against the BTD and SB2C aircraft when detonated in engine, wing,
and fuselage locations. The detailed damage data are listed as
follows:

(1) Round 1 versus BTD engine, projectile entry at 1350
from aircraft nose (0*) and 5' to rear of nose. The damage con-
sisted of'3 cylinders broken up 4 cylinders damaged, exhaust pipes
blown out, skin around engine blown off oil lines cut, and cable
lines cut. The engine, if running, would have stopped within
five (5) minutes and would have been on fire almost instantaneously.
Control of the aircraft after the hit would be questionable. A
photograph of this engine is shown in Figure.3.

CONFIDENTIAL
SECURITY INFORMATION 4



CONFIDENTIAL NPG REPORT NO. 1082

Static Tests of 31.2/1"6 Hypervelocity Projectiles
Versus Aircraft

(2) Round 2 versus BTD wing panel, nose-on attack with
projectile entry normal to loading edge, into wing panel fuel cell
about 1 foot outboard from panel joint on fuselage. The damage
consisted of opening up the fuel cell and wing panel, and tearing
of the forward spar in the vertical and horizontal plane. This
spar lost all of its structural strength since tho vertical tear
was complete. Eight (8) fragment hits weie noted in the cockpit.
The panel joint to the fuselage was badly weakened, If this plane
had been flying when hit, it would have lost the wing panel and
caught fire, and the pilot w-ould have been injured or dead. A
photograph of the vuing panel is shown in Figure 4.

(3) Round 3 versus BTD engine, projectile entry at 450 from
airplane nose (00) and 1-1/2 feet to the rear of the propeller. The
damage consisted of 2 cylinders broken up, 1 cylinder damaged,
10" x 51" hole in motor block, cable lines cut, and skin around motor
blowm off. Damage to the operating aircraft was similar to that for
Round 1. A photograph of this engine is shown in Figure 5.

(4) Round 4 versus SB2C fuselage, side on attack with entry
cO0 from aircraft nose (00) and 3 feet forward of cockpit. Almost
all of the instruments are in the location selected for this hit.
The damage consisted of almost complete destruction of the instru-
ments, cut cables, cut electrical leads, fuselage skin around
cockpit blown off, all cockpit shielding blown off, and numerous
holes in the cockpit seat. The immediate result of this type of
hit on a SB2C in flight would be loss of control and a dead pilot.
The chance of a fire is not considered great. A photograph of the
SB2C fuselage is shown in Figure 6.

(5) Round 5 versus SB2C engine, projectile entry at 900
from aircraft nose (00) and 3 feet to the rear of the propeller.
The damage consisted of skin around the engine blown off, cables
cut, exhaust pipes blown off, and two (2) damaged cylinder heads.
This plane if hit in flight would probably have caught fire and
remained operable for about 5 minutes. A photograph of this engine
is shown in Figure 7.

CONFIDENTIAL
SECURITY IIFORMATION 5
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Static Test of 3.2/1"6 Hypervelocity Projectiles
Versus Aircraft
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b. Fragment Velocity Tests:

Detailed fragment velocity data are listed in Table I. The

results are summarized as follows:

Round No. Median Fragment Velocity (ft./sec.)

6 3610

7 3620

8 3680

3 round average 3640

PART D

CONCLUSIONS

9. It is concluded that:

as The hypervelocity projectiles detonated in the engine,
fuselage (just aft of the engine) and wing panel near the fuselage
joint of the BTD and SB2C aircraft caused severe damage. The
results for the five (5) rounds tested ranged from an immediate
kill to a kill in 5 minutes.

be The projectile has an average median fragment velocity of
3640 feet per second.

CONFIDENTIAL
SECURITY I1ORMATION 6



CA

CONFIDENTIAL NPG REPORT NO. 1082

Static Test of 3U2/ Hypervelocity Projectiles
Versus Aircraft

- - - - - a - - -eeeeeeeee - - - - - - - - -

b. Fragment Velocity Tests:

Detailed fragment velocity data are listed in Table I. The
results are stumnarized as follows:

Round No, Median Fragment Velocity (ft,!sec.)

6 361o

7 3620

8 3680

3 round average 3640

PART D

CONCLUSIONS

9. It is concluded that:

a, The hypervelocity projectiles detonated in the engine%
fuselage (just aft of the engine), and wing panel near the fuselage
joint of the BTD and SB2C aircraft caused severe damage. The
results for the five (5) rounds tested ranged from an immediate
kill to a kill in 5 minutes.

b. The projectile has an average median fragment velocity of
3640 feet per second.
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Static Tests of 3"12/16 Hypervelocity Projectiles
Versus Aircraft
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This report was reviewed by:
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Terminal Ballistics Department
E. L. LEYSTIK, Lieutenant Commander, USNR
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Captain, USN
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CONFIDEITIAL NPG REPORT NO. 1082

Static Tests of 3"2/1"*6 Hypervelocity Projectiles
Versus Aircraft

O - 0a - - -- - - a- -w - - - - - - - - - a - a -

TA I

=&IIAGENT VWELOCTy, DATA

30 Fte Radius Arena Date Fired: ff/26/52

35mm Fastax Camera 3150 Frames per sec.

11d. 6 3'2/1"6 ilypervelocity Proj. Filler: HBX-1

Total Veight: 5.4 lbs. Filler Weight: 505 gis.

Frame in Which-i tj 0ccUZre AU. Fra Ments Ve-Ioc~ i U111(/s

22 3 4300

23 7 4110

24 4 3940

25 10 3780

26 4 3630

27 6 3500

28 9 3380

29 8 3260

30 5 3150

31 1 3050

32 2 2950

34 2 2780

Median 3610
Average 3570

CONFIDE NMAL
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Static Tests of 3 '2/6 U Hypervelocity Projectiles
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.UBLE I (ContnuedJ)

30 Ft. Radius Arena Date Fired: 11/26/52

35mm Fastax Camera 3100 Frames per sec.

Rd. 7 312/1"6 Hypervelocity ProJ. Filler: HBX-I

Total Weight: 5.4 lbs. Filler Weight: 505 gmso

Frame in Which
it Occurrej_ No. Fragments

21 2 4430

22 1 4230

23 8 4040

24 9 3880

25 10 3720

26 5 3580

27 7 3440

28 8 3320

29 8 3210

30 6 3100

31 1 3000

32 2 2910

Median 3620

Average 3570

CONFIDENTIAL
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Static Tests of 3"2/1V6 Hypervelocity ProjectilesVersus Aircraft
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TABIUP I ( Contiajqd

30 Fto Radius Arena Date Fired: 11/26/52

35mm Fastax Cexnera 3100 Frames per sec.

Rd. 8 3"2/1"6 Hypervelocity Proj. Filler: HBX-1

Total 1 7eight: 5,4 lbs. Filler Weight: 505 gins.

Frame in !,iich

H it ccured o. FraVmt elocity (f/-)

21 3 4430

22 8 4230

23 7 4040

24 8 388o

25 6 3720

26 10 3580

27 5 3440

28 7 3320

29 6 3210

30 5 3100

31 4 3000

33 2 2820

Median 3680
Average 3630

CONFIDENTIAL
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